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The title compound, C25H22N2O3, with three stereogenic 
centres, crystallizes in a centrosymmetric space group as a 
racemate. The pyran ring adopts a sofa conformation and the 
five-membered isoxazole ring exhibits an envelope conforma- 
tion. The dihedral angle between the benzene ring and the 
mean plane through the near coplanar atoms of the pyran ring 
is 10.54 (9)°. In the crystal, no significant intermolecular 
interactions are observed. 

Related literature 

For the biological activity of the title compound, see: Rozman 
et al. (2002); Winn et al. (1976). For N-atom hybridization, see: 
Beddoes et al. (1986). For conformational analysis and puck- 
ering parameters, see: Cremer & Pople, (1975). For related 
structures, see: Kanchanadevi et al. (2011); Swaminathan et al. 
(2012). 




Experimental 

Crystal data 

C 25 H 22 N 2 0 3 
M, = 398.45 
Monoclinic, P2i/c 
a = 15.2994 (9) A 
b = 7.5421 (5) A 
c = 18.7248 (12) A 
/3 = 107.596 (4)° 

Data collection 

Bruker SMART APEXII area- 
detector diffractometer 
18432 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.051 

wR(F 2 ) = 0.164 

5 = 1.04 

5109 reflections 



V = 2059.6 (2) A 3 
Z = 4 

Mo Ka radiation 
/i = 0.09 mm~' 
T = 298 K 

0.20 x 0.15 x 0.10 mm 



5109 independent reflections 
2805 reflections with / > 2a(l) 
R inl = 0.029 



271 parameters 

H-atom parameters constrained 
Ap m , x = 0.24 e A" 3 
Apmi,, = -0.18 e A~ 3 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and PLATON (Spek, 2009); software 
used to prepare material for publication: SHELXL97 (Sheldrick, 
2008), PLATON and publCIF (Westrip, 2010). 

The authors acknowledge the Technology Business Incu- 
bator (TBI), CAS in Crystallography, University of Madras, 
Chennai 600 025, India, for the data collection. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: KP2408). 
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rac-6-Ethoxy-3 r 3a,4,9b-tetrahydro-1,3-diphenyl-1H-chromeno[4,3- 
c]isoxazole-3a-carbonitrile 

S. Paramasivam, J. Srinivasan, P. R. Seshadri and M. Bakthadoss 
Comment 

Isoxazole derivative is used for the treatment of rheumatoid arthritis (Rozman et ah, 2002) whereas benzopyran 
derivatives exhibit anti-depressant activities (Winn et ah, 1976). On this grounds, the title compound was chosen for X- 
ray structure analysis (Fig.l). 

The pyran ring (01/C1/C6 — C9) adopts a sofa conformation with the puckering parameters (Cremer & Pople, 1975) 
being q 2 =0.426 (1) A, q 3 =0.291 (1) A, Q T =0.516 (1) A and the five-membered isoxazole ring (N1/02/C7/C8/C11) adopts 
an envelope conformation with puckering parameters (Cremer & Pople, 1975) being q 2 =0.521 (19) A and €> 2 =219.3 (2)°. 
The dihedral angle between the pyran and the benzene rings (CI — C6) is 7.68 (5)°. Also the dihedral angle between the 
chromeno ring (fusion of benzene and pyran rings) and isoxazole ring is 40.31 (5)°. 

In the chromenoisoxazole moiety, the dihedral angle between the benzene and isoxazole ring is 36.41 (5)° and the 
dihedral angle between the pyran and isoxazole ring is 42.56 (6)°. 

The sum of the bond angles around Nl [321.17 (39)°] indicates sp 3 hybridization (Beddoes et ah, 1986). 

The geometric parameters of the title compound (Fig. 1) agree well with the reported similar structures (Kanchanadevi 
et ah, 2011; Swaminathan et ah, 2012). 

The molecular structure is stabilized by C — H— N intramolecular interaction and the crystal packing is stabilised by C 
— H— O and C— H— N hydrogen bonds (Table 1). 

Experimental 

A mixture of (ii)-2-((2-ethoxy-6-formylphenoxy)methyl)-3-phenylacrylonitrile (2 mmol, 0.61 g) and yV-phenylhydroxyl- 
amine (3 mmol, 0.33 g) in ethanol (10 mL) was refluxed for 6 h. After the completion of the reaction as indicated by 
TLC, the reaction mixture was concentrated and the resulting crude mass was diluted with water (15 mL) and extracted 
with ethyl acetate (3x15 mL). The combined organic layer was washed with brine (3><15 mL) and dried over 
anhydrous Na 2 S04, solvent was removed under reduced pressure. The crude mass was purified by column 
chromatography on silica gel (Acme 100-200 mesh), using ethyl acetate-hexane (1:9) to afford the pure compound as a 
colourless solid in 76% yield. 

Refinement 

Hydrogen atoms were positioned geometrically and allowed to ride on their parent atoms, with C — H = 0.93 - 0.97 A and 
£4„(H) = 1.5C/eq(C) for methyl H atoms and 1.2 U eq (C) for other H atoms. 
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Computing details 

Data collection: APEX2 (Broker, 2008); cell refinement: SAINT (Broker, 2008); data reduction: SAINT (Broker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrogia, 1997) and PLATON (Spek, 2009); software used to prepare 
material for publication: SHELXL97 (Sheldrick, 2008), PLATON (Spek, 2009) and publCIF (Westrip, 2010). 




Figure 1 

The molecular structure of the title compound, showing the atom-numbering scheme and displacement ellipsoids drawn 
at the 30% probability level. 

rac-6-Ethoxy-3,3a,4,9b-tetrahydro-1 ,3-diphenyl-1 H- chromeno[4,3-c]isoxazole-3a-carbonitrile 



Crystal data 

C25H22N2O3 
M r = 398.45 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 15.2994 (9) A 
5 = 7.5421 (5) A 
c= 18.7248 (12) A 
p= 107.596 (4)° 
V= 2059.6 (2) A 3 
Z = 4 



F(000) = 840 

£>*= 1.285 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 5109 reflections 

6>= 1.4-28.3° 

ft = 0.09 mm- 1 

T=298 K 

Block, colourless 

0.20 x 0.15 x 0.10 mm 
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Data collection 

Broker SMART APEXII area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co and <p scans 
18432 measured reflections 
5109 independent reflections 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F 2 >2a(F 2 )] = 0.051 

wR(F 2 ) = 0.164 

S = 1.04 

5109 reflections 

271 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



2805 reflections with / > 2a(T) 
R mt = 0.029 

#max = 28.3°, # m i n = 1.4° 

h = -20-»20 
£ = -10—10 
/ = -20— 24 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[o\F 2 ) + (0.0749P) 2 + 0.2385P] 

where P = (F 2 + 2F 2 )/3 
(A/t7) max = 0.008 
Ap max = 0.24 e A" 3 
A/v m = -0.18eA- 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 1 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


XI- *IXJ 


01 


0.74167 (9) 


0.45965 (16) 


0.72376 (7) 


0.0602 (4) 


02 


0.88519 (9) 


-0.03937 (17) 


0.68806 (7) 


0.0612 (4) 


03 


0.59365 (9) 


0.65386 (17) 


0.67710 (8) 


0.0672 (4) 


Nl 


0.81401 (10) 


0.0634 (2) 


0.63282 (8) 


0.0543 (4) 


C7 


0.74962 (12) 


0.0946 (2) 


0.67721 (10) 


0.0476 (4) 


H7 


0.7257 


-0.0189 


0.6887 


0.057* 


C8 


0.81684(12) 


0.1717(2) 


0.74828 (10) 


0.0514(5) 


CI 


0.67024(13) 


0.3889 (2) 


0.66889 (10) 


0.0502 (4) 


C6 


0.67181 (12) 


0.2174 (2) 


0.64144 (9) 


0.0483 (4) 


C12 


0.94613 (12) 


-0.0419 (3) 


0.82161 (11) 


0.0556 (5) 


Cll 


0.90766 (13) 


0.0711 (3) 


0.75323 (11) 


0.0561 (5) 


Hll 


0.9542 


0.1573 


0.7500 


0.067* 


C20 


0.77892 (12) 


-0.0486 (3) 


0.56829 (11) 


0.0548 (5) 


C9 


0.82649 (14) 


0.3691 (2) 


0.73450(11) 


0.0600 (5) 


H9A 


0.8727 


0.4202 


0.7770 


0.072* 


H9B 


0.8466 


0.3845 


0.6905 


0.072* 


C2 


0.59079 (13) 


0.4927 (2) 


0.64301 (10) 


0.0542 (5) 


C5 


0.59528 (13) 


0.1560 (3) 


0.58543 (10) 


0.0568 (5) 
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TTf 

H5 


A C ACT 

0.5957 


A A /1 1 /T 

0.04z6 


A C £L£LC\ 

0.5660 


A A/TO * 

0.068* 




CI / 


1 AO 1/11 / 1 1 \ 

1.0zl41 (13) 


A A 1 CA /I \ 

0.0150 (3) 


a oioc/: /1 1\ 
0.6 /856 (Iz) 


A ATA 1 
0.0/01 (6) 




H17 


1 a a m 

1.0493 


A 1 11 1 

0.1221 


A OT ~) O 

0.8738 


A AO A sk 

0.084* 




CIO 


A "7 O T T A /1 /1\ 

0.78370 (14) 


A 1 /I A 1 /"> \ 

0.1491 (3) 


A 0110^ 

0.81384 (11) 


A AC /C\ 

0.0583 (5) 




C3 


0.51685 (14) 


0.4zs5 (3) 


a c on 1 /1 1 \ 
0.58 / / 1 (11) 


A A£TA /C\ 

0.0620 (5) 




T TO 

H3 


0.4646 


0.4981 


0.5695 


A f\1 A sk 

0.074* 




C18 


a caaaa /1 c\ 
0.50900 (Id) 


A T/1 AO 

0. /498 (3) 


a rrim /1 o\ 
0.66z9/ (Iz) 


0.0695 (6) 




TT1 O A 

H18A 


A A £1 A A 

0.4604 


0.6702 


0.6658 


A AO"? sk 

0.083* 




Lj 1 on 


a a mo 


A OA1 /I 
U.5U14 


U.613Z 


U.U85^ 




Czl 


0. /59/3 (14) 


A AT 1 A 
0.0310 (3) 


A A AO AA HI) 

0.49899 (Iz) 


A azc:oa ( c\ 
0.0689 (6) 




T 11 1 
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0.1517 


A A AC /" 
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A AOI * 
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C4 


A C 1 AjCO 1 A \ 
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C23 
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0.71127 (16) 
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-0.2466 (4) 
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0.43976 (15) 


A AO/"/" /ON 

0.0866 (8) 




H23 


0.6897 
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-0.3139 
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0.3964 
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0.104* 




L22 


A /I AO / 1 /1\ 

0.72498 (16) 


A A/COA / /I \ 

-0.0680 (4) 


0.43459 (13) 


A AO 1 O (H\ 

0.0818 (7) 




t n o 

H22 


A H 1 AA 

0.7109 


a Am 

-0.0137 


A 1 OTA 

0.3879 


A AAO sk 

0.098* 




C19 


a c 1 1 /i r / 1 o\ 

0.52145 (18) 


0.8905 (3) 


A T 1 A C A /1 1\ 

0.71959 (13) 


A AO n { 

0.0847 (7) 




H19A 


A /I /: C A 

0.4654 


A ACiCI 

0.956Z 


A H 1 A*7 
0. /10/ 


a 1 n* 
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n i y d 


0 S6Q6 


U.7000 


yj. 1 1 oh- 


0 1 97* 

U.1Z / 




H19C 


0.5374 


0.8383 


0.7686 


0.127* 




C15 


1.01620(18) 


-0.2420 (4) 


0.94988 (14) 


0.0872 (7) 




H15 


1.0403 


-0.3102 


0.9927 


0.105* 




C16 


1.05552 (16) 


-0.0852 (4) 


0.94225 (14) 


0.0865 (7) 




H16 


1.1060 


-0.0449 


0.9804 


0.104* 




Atomic displacement parameters (A 2 ) 




U n IP 2 


IP 3 


U u 




IP 


01 


0.0672 (8) 0.0368 (7) 


0.0725 (8) 


0.0015 (7) 


0.0151 (7) 


-0.0087 (6) 


02 


0.0582 (7) 0.0561 (8) 


0.0708 (8) 


0.0089 (7) 


0.0220 (6) 


-0.0094 (7) 


03 


0.0757 (9) 0.0444 (8) 


0.0851 (9) 


0.0107 (7) 


0.0299 (7) 


-0.0058 (7) 


Nl 


0.0549 (9) 0.0488 (9) 


0.0627 (9) 


-0.0006 (8) 


0.0231 (7) 


-0.0060 (8) 


C7 


0.0520(10) 0.0342(9) 


0.0616(10) 


-0.0033 (8) 


0.0244 (8) 


-0.0045 (8) 


C8 


0.0555 (10) 0.0395 (10) 


0.0610(10) 


0.0004 (9) 


0.0204 (8) 


-0.0017 (8) 


CI 


0.0605 (11) 0.0397 (10) 


0.0534 (10) 


-0.0001 (9) 


0.0218 (9) 


-0.0007 (8) 


C6 


0.0554(10) 0.0399 (10) 


0.0545 (10) 


-0.0027 (9) 


0.0240 (8) 


-0.0013 (8) 


C12 


0.0487(10) 0.0470(11) 


0.0731 (12) 


0.0038 (9) 


0.0214 (9) 


-0.0080(10) 


Cll 


0.0546(11) 0.0458 (11) 


0.0710(12) 


-0.0044 (9) 


0.0238 (9) 


-0.0098 (10) 


C20 


0.0519 (10) 0.0526 (12) 


0.0648(11) 


0.0029 (9) 


0.0251 (9) 


-0.0079(10) 


C9 


0.0638(12) 0.0409(11) 


0.0730 (12) 


-0.0069 (10) 


0.0176(10) 


-0.0079 (9) 
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O.Oloz (lz) 


A A/1 00 /1 1 \ 

0.043Z (11) 


A AAO 1 / 1 AA 
0.0031 (10) 


r -1 1 o 
C13 


A AjCA 1 

0.06V 1 


C\ OA 

(13) 


A A/l A^ / 1 1 A 

0.04^6 (13) 


A AO A A 

0.0844 


(A CA 

(15) 


A AATA / 1 1 A 

0.00Z0 (11) 


A A1 A A /1 1 1 
0.0100 (11) 


A AAOA / 1 1 A 

— 0.00Z0 (11) 


Cz4 


a mnn 

0.0 my 


/1 A\ 

(14) 


A (\£.(\A (A A\ 

0.0604 (14) 


A 1 ACT 
0.103 / 


(A A A 

(19) 


A AAT3 /1 OA 

0.00 15 (lz) 


A A110 /10\ 

O.Ollo (13) 


A AO 10 /1 A A 

— 0.0Z13 (14) 


CZ3 


0.0665 


/1 O A 

(13) 


0.03 16 (lz) 


A AOAO 

0.0803 


/1 OA 

(13) 


A AA£ 1 / 1 1 A 

0.0061 (11) 


A A1 *7A /1 A\ 
0.01 /0 (10) 


A AAOl /1 1 A 

—O.OOo / (11) 






CI 71 
V 1 'J 


0 0614 (\A\ 


0 0Q78 


C171 


0 00Q? (\ X\ 


0 0941 ^14^ 




C23 


0.0663 


(14) 


0.105 (2) 


0.0869 


(18) 


0.0002 (15) 


0.0207 (12) 


-0.0399 (17) 


C22 


0.0761 


(15) 


0.105 (2) 


0.0679 


(14) 


-0.0043 (15) 


0.0270(11) 


-0.0103 (14) 


C19 


0.1040 


(18) 


0.0717(15) 


0.0895 


(16) 


0.0167(14) 


0.0460 (14) 


-0.0053 (13) 


C15 


0.0762 


(16) 


0.093 (2) 


0.0865 


(17) 


0.0249 (16) 


0.0158 (13) 


0.0133 (15) 


C16 


0.0588 


(13) 


0.110(2) 


0.0824 


(16) 


0.0111 (15) 


0.0096 (12) 


-0.0049 (16) 



Geometric parameters (A, ") 


01— CI 


1.362 (2) 


C17— C16 


1.375 (3) 


01— C9 


1.426 (2) 


C17— H17 


0.9300 


02— Cll 


1.431 (2) 


C10— N2 


1.137(2) 


02— Nl 


1.4748 (19) 


C3— C4 


1.381 (3) 


03— C2 


1.368 (2) 


C3— H3 


0.9300 


03— CI 8 


1.437(2) 


C18— C19 


1.471 (3) 


Nl— C20 


1.438 (2) 


CI 8— H18A 


0.9700 


Nl— C7 


1.487 (2) 


C18— H18B 


0.9700 


C7— C6 


1.497 (2) 


C21— C22 


1.381 (3) 


C7— C8 


1.529 (2) 


C21— H21 


0.9300 


C7— H7 


0.9800 


C4— H4 


0.9300 


C8— CIO 


1.473 (3) 


C13— C14 


1.371 (3) 


C8— C9 


1.526 (3) 


C13— H13 


0.9300 


C8— Cll 


1.561 (3) 


C24— C23 


1.383 (4) 


CI— C6 


1.395 (2) 


C24— C25 


1.386 (3) 


CI— C2 


1.403 (3) 


C24— H24 


0.9300 


C6— C5 


1.394 (2) 


C25— H25 


0.9300 


C12— C17 


1.380 (3) 


C14— C15 


1.376 (3) 


C12— C13 


1.388 (3) 


C14— H14 


0.9300 


C12— Cll 


1.502 (3) 


C23— C22 


1.371 (4) 


Cll— Hll 


0.9800 


C23— H23 


0.9300 


C20— C21 


1.378 (3) 


C22— H22 


0.9300 


C20— C25 


1.389 (3) 


C19— H19A 


0.9600 


C9— H9A 


0.9700 


C19— H19B 


0.9600 


C9— H9B 


0.9700 


C19— H19C 


0.9600 


C2— C3 


1.370 (3) 


C15— C16 


1.354 (4) 


C5— C4 


1.365 (3) 


C15— H15 


0.9300 


C5— H5 


0.9300 


C16— H16 


0.9300 
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ci — 01 — C9 


11/1 A/1 /1\ 

1 14.1)4 (14) 


pi 1 Pi "> XT 1 

Cll — Uz — JN 1 


1 A1 /1 ON. 

103. 20 (lz) 


p 7 p. 7 p 1 o 

Cz — 1)3 — C 1 8 


1 1 H fl /I /TN 

117.52 (16) 


p ~) r\ XT 1 / "\ ^> 

CzO — N 1 — Uz 


106.84 (13) 


p^H XT1 "7 

CzO — N 1 — C7 


11/1 0^/1/1\ 

114.86 (14) 


/~\1 XT 1 PI 

02 — Nl — C7 


99.47 (12) 


XT 1 r^n f ' f 

N 1 — C7 — 06 


11/1 TO /1 /IN 

114.78 (14) 


XT1 1 p O 

N 1 — C7 — C8 


"t r\ / 1 IN 

99.30 (13) 


p s pt p o 

Co — C / — Co 


1 1 O O/T /1 A\ 

llz.86 (14) 


"KT1 /~<'7 T T "7 

Nl — C7 — H7 


1 ah 0 

109.8 


Co — C7 — H7 


1 An 0 

109.8 


p r> P^7 T T "7 

Co — C7 — H7 


1 AA O 

109.8 


rift /""O /^n 

ci u — Co — cy 


1 AA Ol / 1 C\ 

109. zl (ID) 


CIO — Co — C7 


111 HH { 1 C\ 

111.77 (15) 


PA /" o pn 

C9 — Co — C7 


1 AT 11 / 1 C \ 

107.33 (15) 


pi A P o pi 1 

CIO — Co — Cll 


11/1 / 1 CN 

114.76 (15) 


/^n. r^o n i 
cy Co Cll 


1 1 A n r / 1 r\ 

110. /6 (15) 


/~<o n i 

C7 — Co — Cll 


102.66 (14) 


01 — CI — C6 


122.82 (16) 


p» i pi P-") 

Ul — CI — Cz 


1 n 1 a / 1 /r\ 

117.10 (16) 


r • s pi p--) 

Co — CI — Cz 


1 in no /1 n\ 

119.98 (1 /) 


PC p/" p 1 

C5 — C6 — CI 


110 "7 O / 1 "7 \ 

118.78 (17) 


PC /" PT 

C5 — C6 — C7 


1 -7 /\ -7 i\ /1 /^\ 

120.29 (16) 


p i / i /_ p -7 

CI — Co — C7 


1 OA CO / 1 

120.58 (16) 


CI / — Clz — C13 


hp c /^)\ 
11 0.5 (z) 


Cl7 — Cl2 — Cll 


1 ^ A 1 T /1 A\ 

120.17 (19) 


Cl3 — Cl2 — Cll 


1^1 •■> / 1 0 \ 

12 1 .32 (18) 


/" 77 pi 1 pn 

(Jz — Cll — Clz 


1 AA 1 / 1 C\ 

109.16 (15) 


P, 7 p 1 1 pQ 

Uz — Cll — Co 


1 A/1 £ 1 i \ A\ 

1U4.61 (14) 


p 1 ^ p 1 1 p 0 
C12 — Cll — Co 


1 1 / A1 /1C\ 

116.01 (15) 


p 7 pi 1 TT 1 1 

(Jz — Cll — Hll 


1 AO A 

108.9 


p 1 ^ P11 ttii 
Clz — Cll — Hll 


1 AO A 

108.9 


p 0 P11 ttii 
C8 — Cll — Hll 


1 AO A 

108.9 


pi 1 /\ pi? 
C2 1 — C20 — C25 


1 1A ^A / 1 A\ 

120.29 (19) 


pi 1 P^A \T1 

C21 — C20 — Nl 


1 1 7 A / /10\ 

117.04 (18) 


p^c pia xt 1 

C25 — C20 — N l 


1 l^i PC / 1 ON 

122.65 (18) 


p, 1 pa p 0 

Ol — C9 — Co 


111 11 /1 c\ 

111.13 (15) 


p, 1 PPi TTA A 

Ol — C9 — H9A 


1 AA A 

109.4 


P O PPl TTA A 

Co — C9 — H9A 


1 AA /I 

109.4 


Ol — C9 — H9B 


1 A A /I 

109.4 


C 0 — C 9 — H9 a 


1 An yl 
1U9.4 


TTA A PA TTAT* 

H9A — C9 — H9B 


108.0 


pvo PI P") 

03 — C2 — C3 


1 ^1 /I 7A /I ON 

124.70 (18) 


03 — Cz — CI 


115.63 (1 /) 


C3— C2— CI 


119.67(17) 


C4— C5— C6 


120.53 (18) 


C4— C5— H5 


119.7 


C6— C5— H5 


119.7 


C16— C17— C12 


120.6 (2) 



P 1 /" P 1 1 TT1 7 

C16 — C17 — H17 


119.7 


P 1 ^ P 1 "7 TT1 1 

C12 — C17 — H17 


119.7 


X T7 P1A PO 

N2 — CIO — C8 


176.6 (2) 


P P 1 P A 

C2 — C3 — C4 


120.16 (19) 


PI PI TT") 

C2 — C3 — H3 


119.9 


A f ~* ^\ TT"> 

C4 — C3 — H3 


119.9 


03 — CI 8 — C19 


1AO C~\ /1 ON 

108.52 (18) 


Pi"> P1 O TT1 O A 

03 — C 1 8 — H 1 8 A 


110.0 


P 1 A P IO T T 1 O A 

C 1 9 — C 1 8 — H 1 8 A 


110.0 


/"~v"> /"I 1 O TT1 OT~» 

03 — CI 8 — H18B 


110.0 


pia P10 tti on 

C19 — C18 — H18B 


1 1 A A 

110.0 


T T 1 O A f IO T T 1 OT~* 

H18A — Cl8 — H18B 


108.4 


p r\ r\ P11 PT^ 

C20 — C21 — C22 


120.2 (2) 


PIA PI 1 TTI 1 

C20 — C21 — H21 


1 1 A A 

119.9 


C22 — C2l — H2l 


119.9 


C5 — C4 — C3 


1 ^ A 1 O /1 A\ 

120.78 (19) 


p r P /I T T /I 

C5 — C4 — H4 


1 1 A / 

119.6 


P "> P /I T T /! 

C3 — C4 — H4 


119.6 


C14 — C13 — C12 


120.3 (2) 


P 1 /I P 1 1 TTI 1 

C14 — C13 — H13 


119.8 


PI'"* pi 1 TT1 1 

C12 — C13 — H13 


1 1 A O 

119.8 


PH PI/1 P-1C 

C23 — C24 — C25 


1 1 A A /1\ 

120.0 (2) 


C23 — C24 — H24 


120.0 


C25 — C24 — H24 


120.0 


PI A Plf P^Pi 

C24 — C25 — C20 


1 1 A 1 /1\ 

119.1 (2) 


C24 — C25 — H25 


120.4 


C20 — C25 — H25 


120.4 


P 1 "> P 1 A P 1 C 

C13 — C14 — C15 


1 1 A 1 /^N 

120.2 (2) 


p 1 7 P1/1 TTI /I 

C13 — C14 — H14 


1 1 A A 

119.9 


C15 — C14 — H14 


119.9 


C22 — C23 — C24 


1 A C / \ 

120.5 (2) 


P77 p -7 7 TTA1 

C22 — C23 — H23 


1 1 A n 

119.7 


PI /I p "7 7 TTA1 

C24 — C23 — H23 


1 1 A "7 

119.7 


C23 — C22 — C2 1 


1 1 A "7 / r\ \ 

H9.7 (2) 


C23 — C22 — H22 


120.1 


P11 P'7'7 TTH 

C2 1 — C22 — H22 


120.1 


P 1 O P 1 A T T 1 A A 

CI 8 — C19 — H19A 


109.5 


P 1 O P 1 A T T 1 AD 

Cl8 — C19 — H19B 


109.5 


T T 1 A A f 1 A T T 1 AT~i 

H19A — Cl9 — H19B 


109.5 


P 1 O P 1 A TT 1 AP 

Cl8 — Cl9 — H19C 


109.5 


T T 1 A A P 1 A T T 1 AP 

H19A — C19 — H19C 


109.5 


T T 1 ATI y~ 1 r\ T T 1 A /"I 

H 1 9B — C 1 9 — H 1 9C 


109.5 


C16— C15— C14 


H9.9 (2) 


C16— C15— H15 


120.0 


C14— C15— H15 


120.0 


C15— C16— C17 


120.5 (2) 


C15— C16— H16 


H9.7 


C17— C16— H16 


H9.7 
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n i 1 s"\ -> xti r<ifi 

C 1 1 — 02 — N 1 — G20 


-172.76 (14) 


02 — N 1 — C20 — C25 


A A O /O \ 

40.8 (2) 


Cll — 02 — Nl — C7 


CO AC /1 f \ 

-53.05 (15) 


i~\ -7 xt 1 noA noc 

C7 — N 1 — C20 — C25 


-68.5 (2) 


C20 — N 1 — C7 — C6 


t) c /" / 1 a\ 

-73.56 (19) 


f • 1 n 1 nA no 

CI — Ol — C9 — C8 


C A O /ON 

-54.2 (2) 


02 — N 1 — C7 — Co 


172.81 (13) 


n 1 a no nA /"A t 

C 1 0 — C 8 — C9 — 0 1 


-57.5 (2) 


< O l\ XT1 /"1'7 n O 

C20 — Nl — C7 — C8 


1 /" C Ol / 1 C \ 

165.83 (15) 


n"7 no nA 

C7 — C 8 — C9 — 0 1 


/" O O O / 1 A\ 

63.88 (19) 


niO XT 1 /T7 no 

02 — Nl — C7 — C8 


c o o a /1 ^\ 

52.20 (14) 


ni 1 no nA n.1 

C 1 1 — C8 — C9 — 0 1 


175.21 (14) 


XT1 /^T O pi A 

N 1 — C7 — Co — C 1 U 


i f / r 'I /i c\ 

— 156.53 (15) 


n 1 o r\"> no no 

C 1 8 — 03 — C2 — C3 


1 A "7 /O \ 

10.7 (3) 


Co — C7 — C8 — C 1 0 


O 1 A H / 1 0\ 

81.46 (18) 


n i o /~\o no ni 

C 1 8 — (J j — Cz — C 1 


1 /"O A O / 1 

-168.42 (16) 


XT1 f~~* "7 no /" ("v 

N 1 — C7 — C 8 — C9 


OO "7/1 S 1 f \ 

83.74 (16) 


nj 1 ni no /~\o 

Ol — CI — C2 — 03 


-1.0 (2) 


n ✓ /"it /-in nA 

Co — C7 — C 8 — C9 


TOO ZO\ 

-38.3 (2) 


n /T ni no n,o 

C6 — CI — C2 — 03 


1 H C AO / 1 C\ 

175.48 (15) 


N 1 — C7 — Co — C 1 1 


-33.04 (16) 


/ ~\ i ni no n o 

0 1 — C 1 — C2 — C 3 


1 O 1 / 1 £\ 

179.81 (16) 


c • / r^n n o n i i 

Co — C7 — C8 — C 1 1 


—155.05 (14) 


c • / ni no n o 

C6 — CI — C2 — C3 


O T /O \ 

-3.7 (3) 


C9 — 01 — CI — C6 


18.2 (2) 


n 1 n /" n c n /i 

C 1 — C6 — C5 — C4 


-1.1 (3) 


C9 — Ol — CI — C2 


1 /" C /I A / 1 C\ 

-165.40 (15) 


n"7 f^f nc n a 

C7 — C6 — C5 — C4 


1 TO 1 O / 1 7N 

172.18 (17) 


Ol — CI — Co — C5 


179.70 (16) 


n i o nio n i ~7 ni/r 

C13 — C12 — C17 — C16 


A O /O \ 

0.3 (3) 


C2 — C 1 — Co — C5 


3.4 (3) 


ni i nio n 1 H n i /" 

Cll — C 1 z — C 1 7 — C 1 6 


1 TO 1 A / 1 A\ 

178.19 (19) 


01 — CI — Co — C7 


6.5 (3) 


n^o no no n a 

03 — C2 — C3 — C4 


1 tt r f\ /1 o \ 

-177.50 (18) 


C2 — CI — Co — C7 


-169.83 (15) 


ni no no n a 

Cl — C2 — C3 — C4 


1 ^ /o\ 

1.6 (3) 


XT1 n "7 n S nc 

N 1 — C7 — Co — C5 


OA A /1\ 

80.0 (2) 


s • ~\ n.o nio niA 

C2 — 03 — C 1 8 — C 1 9 


164.34 (17) 


C8 — C7 — Co — C5 


—167.23 (16) 


C25 — C20 — C21 — C22 


A T /O \ 

-0.7 (3) 


XT1 n ~n s~ • S s~i 1 

Nl — C7 — Co — CI 


-106.92 (18) 


x t i no a n o 1 no o 

Nl — C20 — C2l — C22 


1 T A O O / 1 0\ 

-179.33 (18) 


C 8 — C 7 — C 6 — C 1 


5.9 (2) 


n f nc n a no 

C6 — C5 — C4 — C3 


-1.0(3) 


XT 1 /' VO nil ni i 

Nl — (Jz — Cll — Clz 


Iff CA/1>1\ 

155.50 (14) 


n o no a n c 

C2 — C3 — C4 — C5 


A O /O \ 

0.8 (3) 


XT 1 /"VO n 1 1 n o 

Nl — 02 — Cll — C8 


OA "7") / 1 T\ 

30.73 (17) 


n 1 "? nio nio ni/i 

C17 — C12 — Cl3 — C14 


A /I /O \ 

-0.4 (3) 


C 1 7 — C 1 2 — C 1 1 — 02 


137.73 (18) 


n 1 1 n 1 o n 1 o n 1 /i 

Cll — Cl2 — Cl3 — Cl4 


i nn o /o \ 

-178.3 (2) 


C 1 3 — C 1 2 — C 1 1 — 02 


-44.4 (2) 


n o o n o /i no c no a 

C23 — C24 — C25 — C20 


-1.2 (3) 


ph /-in nii n o 

C 1 7 — C 1 2 — C 1 1 — C8 


1 A A C /T\ 

-104.5 (2) 


no i no a noc no a 

Czl — CzO — Cz5 — Cz4 


O A /O \ 

2.0 (3) 


/II 1 n | n 1 1 no 

C13 — Cl2 — Cll — C8 


73.4 (2) 


xt 1 no a noc no a 

N 1 — C20 — C25 — C24 


1 in c a / 1 o\ 

-179.50 (18) 


C 1 0 — C 8 — C ll — 02 


123.37 (17) 


Cl2 — Cl3 — Cl4 — Cl5 


-0.2 (4) 


i^y — ^.o — ^ 1 1 — uz 


— 117 41 f 1 7"l 


f~">^ CIA CTX Cll 


u. / (4) 


C7— C8— Cll— 02 


1.90(18) 


C24— C23— C22— C2l 


2.0(4) 


CIO— C8— Cll— C12 


3.1 (2) 


C20— C2l— C22— C23 


-1.3 (3) 


C9— C8— Cll— C12 


127.29 (17) 


Cl3— Cl4— Cl5— Cl6 


1.0(4) 


C7— C8— Cll— C12 


-118.40(17) 


Cl4— Cl5— Cl6— Cl7 


-1.1 (4) 


02— Nl— C20— C21 


-140.65 (17) 


Cl2— Cl7— Cl6— Cl5 


0.5 (3) 


C7— Nl— C20— C21 


110.10(19) 






Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


U-A D-A 


D—R-A 


C9— H9A-N1 


0.97 


2.64 2.960 (2) 


100 


C25— H25-01 1 


0.93 


2.89 3.748 (3) 


154 


C23— H23-N2" 


0.93 


2.79 3.443 (3) 


128 



Symmetry codes: (i) x,y-l, z; (ii) x, -y-l/2, z-1/2. 
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